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THIS PROGRAM TESTS THE AALL=A,B,c SCOPE CONTROL, X AND Y AXIS 


DAC'S AND EACH OF THE THREE AVAILABLE SCOPES (TEKTRONIX 611 
STORAGE DISPLAY UNIT, TEKTRONIX RM5O83 OSCILLOSCOPE. OR VRi2 
POINT PLOT DISPLAY). 


REQUIREMENTS 
“EQUIPMENT 


PDP =~11/28 
AALL<D DAC CONTROL WITH AN AAL1-A,B, OR € SCOPE CONTROL, 


“STORAGE 


THE PROGRAM OCCUPIES MEMORY FROM @ T0°4222, 


‘LOAD ING “PROCEDURE 


METHOD 


~PROCEDURE FOR “NORMAL BINARY TAPES SHOULD BE FOLLOWED. 

ol, “ABSOLUTE LOADER MUST <BE IN-MEMORY, 

(Q_ ORIEACE “BINARY “TAPE “EN READER, 

3, .LOAD "ADORESS «#7500 (DETERMINED BY ADDRESS OF LOADER). 

<4, “PRESS "START" “CPROGRAM WILL :LOAD). : 
— SS TPART ENG “PROCEDURE 

‘CONTROL “SWITCH “SETTINGS 

“NONE 

“STARTING “ADDRESS 

“NON-STORE DISPLAYS 


ADDRESS TEST | | | 

200 ge = ‘COMMAND AND STATUS REGISTER TEST 
2060 DISPLAY HORIZONTAL LINE 

210 DISPLAY VERTICAL LINE 

214 DISPLAY SQUARE 

220 -oOLSPLAY x 

Pry cone ~~ DISPLAY LOW AND HIGH INTENSITY 


230 | DISPLAY ALPHA-NUMERIC CHARACTER SET 


6. 


6,4 


9, 


8, 
8.4 


PHOSPHOR AND ERASE TEST 


1. OETERMINE IF SCOPE IS SEY UP FOR 1ST OR 3RD QUADRANT. LOAD 
APPROPRIATE STARTING ADDRESS (266 - 4ST QUADRANT, 264 ~ SRD 
QUADRANT) 


2. PRESS "START" 


- PROGRAM WILL INTENSIFY PHOSPHOR 
3, OPERATOR SHOULD INSPECT PHOSPHOR FOR DAMAGE, 
4, PRESS "CONTINUE" TO TEST INTENSIFY AND READY WITH STORE 
. MODE SET AND ERASE,. 
PROGRAM WILL THEN REPEAT TEST, 


ERRORS 

ERROR REPORTING 

IF AN ERROR OCCURS DURING THE COMMAND AND STATUS REGISTER | 
TEST OR PHOSPHOR ANO ERASE TEST, THE PROGRAM WILL HALT. REGISTER 
@ WILL CONTAIN EXPECTED VALUE OF DAC. 

TO RESUME TESTING PRESS "CONTINUE", IF. IT IS DESIRED To LOOP 
ON THE TEST THAT FAILS REPLACE THE HALT INSTRUCTION WITH A 

240 (NOP)» 

NO ERROR CONDITIONS ARE GIVEN DURING OTHER TESTS, 

RESTRICTIONS 

NONE 


MISCELLANEOUS 


EXECUTION TIME 


cor TEST " THE TELETYPE BELL WILL RING AFTER EVERY 128 PASSES 


WHICH IS APPROXIMATELY EVERY 38 SECONDS, 


PHOSPHOR AND ERASE TEST » IT TAKES APPROXIMATELY 2 MINUTES 
15 SECONDS TO COMPLETE ONE PASS THRU THIS TEST 


ALL OTHER TESTS. - N/As 
PROGRAM DESCRIPTION 
COMMAND AND STATUS REGISTER TEST 


TEST. DESCRIPTION 


18-77. THESE TESTS EXERCISES THE X AND Y DAC'S TO. MAKE CERTAIN 


THAT ALL BITS MAY BE SET, CLEARED AND READ BACK, 


T8 TEST THAT INIT CLEARED THE FOLLOWING CSR BITS: 
LIGHTPEN FLAG (15), DISPLAY INTERRUPT ENABLE (6), 
LIGHTPEN INTERRUPT ENABLE (5)5 MODE (4-3), INTENSITY (2) 
AND SET READY (7), 


TEST DISPLAY INTERRUPT ENABLE (6) MAY BE SET AND CLEARED, 


TEST LIGHTPEN INTERRUPT ENABLE (5) MAY BE SET { PLEARED, 


oN 
la ss 


(964 Co. ead) 


TEST DESCRIPTION 


Tia TEST MODE CONTROL (4-3) MAY BE SEY AND CLEARED. 

T12 TEST INTENSITY (2) MAY BE SET AND CLEARED 

T1383 TEST THAT READY (7) IS CLEARED WHEN X DAC IS LOADED 
WITH MODE @1, 

T14 FEST THAT READY (7) IS CLEARED WHEN Y DAC IS LOADED 
WITH MODE 18, 

T45. TEST THAT READY (7) WILL RETURN (SET) AFTER IT HAD 

| BEEN CLEARED BY INTENSIFY, 

T16 TEST THAT DISPLAY INTERRUPT ENABLE (6) WILL ALLOW 


READY (7) TO INTERRUPT TO VECTOR ADDRESS 140 WTTH. 
PROCESSOR PRIORITY LEVEL 3+ 


Ti? TEST THAT DISPLAY DOES NOT INTERRUPT WITH PROCESSOR 
PRIORITY LEVEL 4, 


9,2 DISPLAY MORTZONTAL LINE (STORAGE AND NON= STORAGE) 


A HORTZONTAL LINE IS DISPLAYED ON THE SCOPE BY INITIALLY 

' SETTING THE K ANO Y DAC'S TO ZERO AND THEN INCREMENTING 
THE xX VALVE WHILE HOLDING THE Y VALUE AT ZERO. THE POINTS 
ARE DISPLAYED USING THE OISPLAY INTERRUPT ENABLED, 


9,5 DISPLAY VERTICAL LINE (STORAGE AND NON“STORAGE) 


~- A MERTICAL LINE IS OLSPLAYED ON THE SCOPE IN THE SAME MANNER 
AS FOR A HORIZONTAL LINE CREF 9,2) EXCEPT NOW THE Y VALUE 
1S INCREMENTED WHILE HOLDING THE X VALUE AT ZERO, 


9,4 | DISPLAY SQUARE (STORAGE AND NON=STORAGE) 


A SQUARE IS DISPLAYED BY INITIALLY SETTING THE X AND Y VALUES 
TO NEGATIVE FULL SCALE» THEN X IS INCREMENTED TO POSITIVE 
SCALE (BOTTOM LINE) THEY Y IS INCREMENTED TO POSITIVE FULL 
SCALE (RIGHT LINE) THEN X IS DECREMENTED TO NEGATIVE FULL 
SCALE (TOP LINE) AND FINALLY Y IS DECREMENTED TO NEGATIVE 
FULL SCALE (LEFT LINE). MODE O1 (INTENSIFY ON LOADING X) 
AND MODE 18° (INTENSIFY ON LOADING Y) ARE USED. 


9,5 DISPLAY X (STORAGE AND NON=STORAGE) 


AN X IS DISPLAYED BY INITIALLY SETTING THE X AND Y VALUES 

TO NEGATIVE FULL SCALE AND THEN INCREMENTING BOTH TO POSITIVE 
FULL SCALE (LOWER LEFT TO UPPER RIGHT DIAGONAL) THEN X IS RESET 
TO NEGATIVE FULL SCALE» Y REMAINS AT POSITIVE FULL. SCALE AND 
THEN X IS INCREMENTED WHILE Y IS DECREMENTED UNTIL BOTH REACH 
FULL SCALE AGAIN (UPPER LEFTY TO LOWER RIGHT DIAGONAL). MODE 

a1 CINTENS EET: ON LOADING X) IS USED, 


9,8 


DISPLAY LOW AND HIGH INTENSITY (NON@STORAGE ONLY) 


THE TEXT "LOW INTENSITY" IS DISPLAYED IN LOW INTENSITY. 
THE TEXT "HI INTENSITY" 1S DISPLAYED IN HIGH INTENSITY. 


“DISPLAY ALPHA-NUMERIC CHARACTER SET (STORAGE AND NON STGRAGE) 


THE ALPHABET. AND NUMBERS 4 THRU @ ARE DISPLAYED, 
PHOSPHOR AND ERASE TEST (STORAGE ONLY) 


EVERY SECOND POINT ON THE FACE OF THE SCOPE IS INTENSIFIED IN 
STORE MOBE AND THEN THE PROGRAM WILL HALT. THIS WILL ALLOW 
THE BDPERATOR TO INSPECT THE PHOSPHOR COATING ON THE CRT FOR 
DAMAGE. AFTER BEING SATISFIED WITH THE PHOSPHOR CONDITION 
THE OPERATOR MUST PRESS "CONTINUE", NOW THE FOLLOWING TESTS 
WILL BE MADE! 


a. WILL INTENSIFY (8) CAUSE READY (7) TO CLEAR WITH STORE MODE 


SET (2)? 
2. WILL READY RETURN AFTER BEING CLEARED? 
3, BOES ERASE (4) CLEAR READY(7)? 


AFTER COMPLETION OF THESE TEST THE SEQUENCE WILL REPEAT 


ITSELF. THE OPERATOR IS RESPONSIBLE FOR DETERMINING 
IF ERASE (4) ACTUALLY ERASED THE SCOPE. 


COA202 
898282 
SOO BS4 


CBCBG6 
G08018 . 


O68942 
OBOG44 
G00016 
O80826 
OBBB22 
eGGG24 
99826 
G20830 


GBG832 


98834 
BOOB36 


SBOS4B 


GOBB42 
BORBS4 


GB9846 


688859 
GG8a52 
BB8854 
880056 
880068 
O20862 
GOH64 
G9B066 
886076 
O8GB72 
008874 


828876 
290100 


BOM1ee 
(808184 
— 088186 


900110- 


oo0142 
O20114 
— BBH116 
000128 
g0a122 
ooo124 
902126 
900130 
B60132 


¥BO3 


G2O28H 
820249 


@G8GG2 
#80008 
GOEBGa 
28020 
@B8Gi2 
29080 
G@BEC16 
GBGG08 


§80822 


S9S200 
688926 


968908 


980832 
BOC8RB 
G8A8G36 
@68809 
888942 
808098 
6298946 
880808 
Q28852 
@0@9G9 
86056 
GE2000 


G@LQB862 - 


GHEGGH 
G88866 
S89088 
608872 


820800 


680876 


_ 988888 


820182 


a68o0e 


19-DEC-72 


o00196 


Gl2O88 


@@G112 
BO2200 


Q20116 


O28088 


808122 © 


820000 
860126 


O8BR880 


A08132 


BO2002.— 
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pAAL4Y-Ae Se € SEOPE CONTROL TEST 
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3 JOHN RODENHISER 

#0 

»REPT 48 

#2 

HALT 

+E NDR 


G1754 


PALX41 


626134 
086136 
O80148 
GBG142 
88144 
G06146 
28158 
OBB152 
682154 
688156 
000168 
680162 
668164 
008166 
G08176 
088172 
000174 
088176 


— GBB288 
— BRB284 
088248 
@OB244 
898228 
OG0224 


GOB238 


O8B234 
688248 
OB8244 
808258 
CBB254 
088260 
. 088264 


¥883 


686136 
988900 
828142 
828088 
380146 
682000 
662152 
269208 
@88156 
888008 
6886162 
e06608 
G88166 
OLE508 


988172 


eeaeag 


606176 
885960 — 


g8o269 
477776 
028776 
477578 
BOG014 
988022 
ge02e0 
@86167 
p09167 
@00167 
090167 
080167 
@80167 


080167 


906167 
020167 
026167 
808167. 


988167 


088167 
888167 


49-DEC=76 


aaee24 
@o2110 
O82116 
302256 
ag245¢ 
392576 


(883224 


202128 
802126 
a92244 
802436 
o93240 
003010. 


093816 
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NOP S246 


-CO8#477776 


STACK=776 

SREGE177570 

SCALEL244 

SCALE2222 
2208 
JMP ESRTST 
JMP PI CB 
JMP PICGA 
JMP PIC3 
JMP ss PICS 
JMP PICS 
JMP PIC6 
JMP PICS 
JMP PICHIA 
JMP PICA 
JMP PICA 
JMP PICéA 
JMP ERASE 
MP ERASE 


yeSR TEST 
JHORLZONTAL LINE 
iVERTICAL LINE 
IPINCUSHION SQUARE 


1x 

HLOW AND HIGH INTENSITY 
ICHARACTER SET 

ISTORAGE DISPLAY HORIZONTAL LINE 
ISTORAGE DISPLAY VERTICAL LINE 
SSTORAGE DISPLAY SQUARE 

ISTORAGE DISPLAY X 

ISTORAGE CHARACTER SET 

HERASE TEST (1ST QUADRANT) 
HERASE TEST (3RD QUADRANT) 


oe 


810888 
Q81082 
CO41884 
0812886 
081218 
81012 
881044 
O841G46 
OCBLS2G 
GBLB22 
8G4024 
BBLB26 
OO1936 
—B8E836 


984044 
“BO1058 
984054 
04056 
OGL B60 


— 884862 
“981066 
681872 
— 881074 


OO1076 
~ OOL188 


881186 
~OOLi¢e 
“OG1146 
(OG1120 
881122 


984124 
G8L132. 


@04136 


081142 — 


901144 


904146 


9014150. 
9@1152 


@81156 
9681169 
~ 081164 

~ 681178 
~ OBL1172 
(@21174 


 OB1176 | 


901282 


¥BBS 


681990 
GBEGHB 
O@B3774 


6OS8OG 


22GC08 
477564 
477566 
476756 
476766 


476762 
BOBLEG 
BOb1 a4 
‘GO8EI8 
812767 
- 812767 


95877 
947790 
064492° 


BOBVG 


“696774 


683877 
817788 
004482 
980988 
G88774 


“812777 
017788. 
922708. 
081462 
“PCSIOb 
908766 


‘012777 
‘917798 
822708 
“9@4422 
ORBBOB 
@08766 


O85008 


885077 
203288 
885277 


B28077 — 
8B4482 


GE2000 


908765 
22700. 
901365 


L9-DEC#76 


477634 
@80348 


477746 
477742 


4177782 
(477726 


477777. 


477784 
477777 


477777 
477662 
477777 


477640 - 
477632 - 


177626 


023777 


477776 
476732 


477718 


477666 


TAA 
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igo0 | | 
LOWLMT! @ PCCNTAINS 1748088 "OR 3RO QUADRANT 
HILMT? 3774 Cf TAINS 4177774 
LOW: g 
HIGH g 
TCSRi 477564 
TOBR} 477566 
SCSRI 476756 
XREG} £76768 
YREG8 476762 
SVECt 440 
LPVEC! 444 
BELCNT? @ 
CSR7STs MOV #-480.+BELCNT 
MOV #342,CC ‘SEF PRIORITY 7 
TEST XREG CAN BE SET = @ 
TOs CLR @XREG 
MOV @XREG»%O 
BEG T4 
HALT ERROR, XREG NOY CLEARED 
BR sTD 
sTEST THAT YREG CAN BE SET @ @ 
Fat CLR —@YREG 
MOV @YREG» XO 
BEG T2 . 
WALT . jERROR, Y REG NOT CLEARED 
BR Ti Ane a ee 
STEST THAT XREG CAN BE SET = -1i 
72s MOV #-4,@XREG 
MOV @XREG. XB 
EMP #=4,%0 
BEQ 3 
HALT HERROR, XREG NOT = 4 
BR v2 
iTEST THAT YREG CAN BE SET = -1 
73! MOV #=4,@YREG 
MOV @YREG»%B 
EMP #1 s%O 
BEQ 74 . 
HALT lies FERROR, YREG NOT = =4_ 
BR 73 . hn, - 
STEST THAT XREG WILL ACCEPT A COUNT PATTERN (873777) = 
Yat. CLR %8 PINITIALIZE COUNT PATTERN 
cLR @XREG - ie 
T4At INC “Oo . #4 70 PATTERN 
-INC ®@XREG oe, 
CMP %2,@XREG 1DID XREG COUNT? 
BEQ 748 ee 
RALT ; ERROR, XREG NOT = %2 
- BR 74 : _ 
T4B1 “CMP. #3777,%8 
- BNE 


“OR SRO QUADRANT 


PALX2i 


821204 
BEL286 
081212 


964214 
861220 


681224 
2841226 
201238 
201232 
@84236 


001248 


O012464. 


981252 
924256 
801268 
901264 
601266 
881272 
881272 

OB1L3H8 


OBi3H2 
G94306 
981314 
001328 


BB4322 


BH13526 
984330 


281332 
 BB1334— 
B01342 


VBS 


825908 
§85077 
285208 


885277 


829077 
884482 
888900 
@88765 
922780 
264565 


812700 
042777 


085277 
885208 


826877 
281482 
O28508 


$88763 


@22777 
804364 


812708 
612777 
@85277 
985200 
928877 


001402 


BLOBS 
908763 
922777 


9643564 


49-DEC-7B 


177686 


177609 
477574 


083777 


473777 
603777 


477540 
477532. 


477777 


473777 
083777 
477520 


177472 


477777 


477544 


177546 


177584 


477456 
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STEST THAT YREG WILL ACCEPT A 


T5! ELR %B 

CLR @YREG 

T5As INC %B 

INC @YREG 

CMP %9,@YREG 
BEG 758 
HALT 
BR 95 

756} cmMP #3777,%0 
BNE T5A 


COUNT PATTERN (8-3777) 
PINITIALIZE COUNT PATTERN 


se 70 PATTERN 
sD10 YREG COUNT 
HERROR, YREG NOT = %2 


sTEST THAT XREG WILL ACCEPT A COUNT PATTERN (4868-7777) 


BIT 14 SHOULD SET BITS 42-45 


61 MOV #473777, %8 
MOV (#3777, @XREG 
T6At INC @XREG 
INC xO 
EMP %0,@XREG 
BEG T6B | 
HALT 
BR 76 
T6Bs CMP #477777,@XREG 
BNE TGA 


sTEST THAT YREG 
3877 14 SHOULD SET BITS 42-145 


T7I MOV #473777 ,%8 
MOV #3777 :.@YREG 
T7A% INC @YREG 
INC KB 
_&MP %B,@YREG 
BEG 778 
WALT 
BR '7 
T7B} CMP #477777, @YREG 


T7A 


PINITIALTZE COUNT PATTERN 


pet TO XREG 
164 TO PATTERM 


FERROR> XREG NOT = %8 


WILL ACCEPT A COUNT PATTERN (4080-7777) 


PINITIALIZE COUNT PATTERN 


fed TO YREG 
§o¢% TO PATTERM 


ERROR, VREG NOT = %@ 


es 


081344 
@91358 
OB1354 
061356 
G81368 
O01362 


691364 
GG1372 
981376 
004482 
681404 
G01486 
881440 
BB1446 
891422 
 $81426 
BBL432 


— POL4S4 
091442. 
OG1446. 


004452 
O01454 


001456 


GB1469 
881466 
004472 
081476 


981580. 


2815982 


pi5a4 
901542 


 9@1546 
g81522 
901524 
801526 
981530 
984536 


684542. 
984546 - 
“, 981550 

(PO1552— 


— 9B1554 
— 81562 


081566 © 
881572 
081574 - 


081576 


¥883 


817700 
22780 
021483 
CE BRR0 
880005 
620772 


852777 
617708 


822708 
81482 
BEGSRD 


990766 
642777 


17728 


822709 
OG44H2 


g0oe08 


52777 
- G17788 
B22788 
621402 


AO9S880 
8020766 
642777 
17700 
822720 
ae1402 
@28766 


@52777 


617786 


022788 


— ORL4B2- 
220008 


308766 
842777 
817700 
822708 


084482 


SO2R09 


020766 


952777 


917708 


222700 
001452 
g90oRe 
020766 


19-DEC-76 


477444 
200200 


882180 
477446 
80398 


200180 
177372 
680288 


go0a4eg 
477346 
O90249 


608849 
177322 


OBF28 


 SGB0418 


4177276 
GGS2410 


602010 
177252 
OBH200 


eppo20 
477226 


200228 


177422 


177376 


177382 


477326 


177382 


177256 


177232 


151418 
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pe * 


ITEST THAT INIT CLEARED THE FOLLOWING SiaTuS REGIE ER BITS! 
sLP FLAG (45), DISPLAY INT EN (6), LP IN” EN (3), MODE (43), 
PINTENSIFY (2)+ AND SET READY (7), 


78} 


MOVE © ATUS REGISTER TO XA 
SIS READY SET? 


HERROR, BIT 7 ¢ ADY) IS ONLY ONE THAT SHOULD BE 


ITRY AGAIN 


STEST THAT DISPLAY INTERRUPT ENABLE (BIT 6) MAY BE SET AND CLEARED. 


94 


TOA} 


SET BIT 6 


FERROR, BIT 6 OR 7 NOT SET 
1OR OTHER BITS PICKED UP 
SCLEAR BIT 6 


SERROR, etl 6 NOT CLEARED 


;TEST. THAT LIGHT PEN INTERRUPT ENABLE (817 5) MAY BE SET AND CLEARED 


Tie} 


TARA! 


ITEST THAT MODE 


Tid 


Tilas 


vile: 


iSET BIT 5 


tERROR BIT 5 OR 7 NOT SET 


1OR OTHER BITS PICKED UP 
ICLEAR BIT 5 


LERROR BIT 8 NOT CLEARED 


CONTROL (BITS 4°3) CAN BE SET AND CLEARED 


MOV @eSCSR»AD 
CMP #200,%2 
BEQ 79 

HALT 

RESET 

BR 78 

BIS #14808,@SCSR 
MOV @SCSR,AD 
CMP #300,%8 
BEQ TOA 

HALT 

BR 79 

BIC -#188,@SCSR 
MOV @SCSR»*D 
CMP #200,%2 
BEQ Tae 

HALT 

BR TOA 

BIS  #48,e@SCSR 
MOV ~~ @SCSR, XB 
CMP «246,48 
BEQ- — TAGA 
HALT 

BR T18 

Bic #40,@SCSR 
MOV @SCSR» xB 
‘CMP #288,%8 
BEQ T14 

HALT 

BR TIGA 

BIS #148,@SCSR 
MOV —6- @SCSR, AD 
CMP #248,%8 
BEQ Tita 

HALT 

BR: “F2he 
BIC #12,@SCSR 
MOV @SCSR»%B 
CMP A280,%2 | 
BEQ 7118 

HALT suse 

BR TALA 

BIS #28,@SCSR. 
MOV @SCSRAD 
CMP #22049: 
BEQ Tiic 

HALT ; ee 

BR. T1iB. 


ISET BIT 8 


ERROR,» BIT 3 OR 7 NOT SET 
JOR OTHER BITS PICKED UP 
ICLEAR BIT 3. 


SERROR BIT 3 NOT CLEARED 


‘PERROR BIT 4 OR 7 NOT SET 


bOR OTHER BITS PICKED UP 


PALX41 


@21606 
@G1626 
881612 
601816 
O01628 
@91622 
031624 
081632 
Q@G1636 
991642 
@61644 
001646 
081658 
081656 
9041662 


691666 


01670 
881672 


BO1674 
801782 
891786 
817412 
BOAL714 
OB1716 


981728 


@84726 
884732 
601736 


084748 


001742 


84744 
001758 
081752 
804754 


084756. 
~ 984764 


081778 
801774 
081776 


- 982008 
 OB2082 
682886 
802842 


02044 


~~ OB2046 - 


VGa3 


Q42777 
917728 
22708 
681462 
BOGGG8 
688766 
832777 
817769 
822708 
681462 
892808 
828766 
842777 
827728 
822706 
G2L4G2 
G08GR8 
698766 


@52777 
617708 
822706 
804462 
G2S008 
086766 
@42777 
@177288 
A22700 
9014422 
800980 


980766 


495777 
120492 
avooae 
020773 
012777 
085977 
405777 


108482 
OR2GA0 


@O8764 


685077 — 
485777 


122030 
O22008 
802752 


19-DEC=78 


268920 


477282 
GO2288 


8808958 


477156 


888238 


868038 
477132 
688288 


AGOBA4 
177186 
688204 


BBE884 
477862 
888288 


477844 


eg8a1e 
477030 
477020 


1477048 


177082 


177286 


177462 


41774136 


477442 


177866 


477030 


45018 


Tiics 
Tii01 
TLiE 


ITEST 
7423 


TL2AI 


iTEST 
Fist 


TASAt 


T1384 


ICELEAR BIT 4 


JERROR BIT 4 NOT CLEARED 
ISET BITS 4-3 


KERROR BITS 4,3, OR 7 NOT SET 
$GR OTHER BITS PICKED UP 
SCLEAR BITS 4,3, 


ERROR BITS 4, 3 NOT CLEARED 


2) MAY BE SET OR CLEARED 
sSEY BIT 2 


fERROR BIT 2 OR 7 NOY SET 
OR GTHER BITS PICKED UP 
sCLEAR BIT 2 


PERROR BIT 2 NOT CLEARED 


THAT READY 1S CLEARED BY LSABING XREG 


BIC #28,e@SCSR 
MOV @SCSR+4G 
CMP #269,%2 
BEQ Tilo 
HALT 
BR Tiic 
BIS #3@,eSCS8 
MOV @SCSR,%8 
CMP #239 ,48 
BEG TILE 
HAL. T 
BR F140 
Bic #33,@SCS5R 
MOV @SCSR»RG 
CMP #280,48 
BEQ 712 
HALT A 
BR FLLE 

THAT INTENSITY (BI? 
BIS #4,@SCSR 
MOV @ScSsR. 49 
CMP © #2894,%6 
BEQ FL2A 
HALT 
‘BR 722 
BIC #4,2SC5R 
MOV @SCSR»*D 
@MP #263 ,%8 
BEG 745 
HALT 
BR TL2A 
TSTB @ScsSR 
SMI TLiSA 
HALT 
BR T43 
MOV #14,@SCSR 
CLR @YREG 
TSTB @SCSR 
BMI 7438 
HALT 
BR F413 
CLR @XREG 
TSTB @eSCSR 
BPL 715 
HALT 
BR Ti3 


1S READY SET. 
SERROR, READY NOT SET 
1ENABLE {INTENSIFY ON LOADING X REG, 


SERROR, LOAD YREG SHOULDN'T CLEAR READY - 


HLGAQ XREG» SHOULD CLEAR READY 


SERROR READY NOT CLEARED 


ALXA4 


ZG2028 
62024 
@B2026 
2G2036 
692032 
2G28aD 
BH2044 
82050 


G02252 


@02054 


OO2056 


GB2862 


BR2066- 


— 882870 
082072 


02074 
G02108 
g02104 
002106 
002110 
go2144 
002116 
082128 


V883 


495777 
488402 
B28800 
8828773 
12777 
625877 
185777 


422492 


G8C80e 


OO87 61 


805677 
405777 
408082 


O82898 
#88752 


805277 
12708 
8985202 
884376 
425777 
402492 


888088 


@88765 


L9-DEC-76 


476779 


BBO820 
476752 
476744 


476736 
4.76726 


476744. 


477688 


£76788 


476754 


sTEST THAT READY 18 CLEARED BY LOADING ¥ REGISTER. 


pIS READY SET 


SERROR, READY * 7* SET 


IENABLE INTENS: ON LOADING Y REG, 


JERROR» LOAD X «2G SHOULON'T CLEAR READY 


ERROR,» READY NOT CLEARED 


PENABLE INTENSIFY 


—aDELAY 
“4yS READY SET 


451148 PAGE 6 C) 
744i rSTB eSCSR 
aM 1 TL4A 
HALT 
BR 744 
TL4A1 MOV #20,@SCSR 
CLR ss @XREG 
7STR = @SESR 
BMI T14B 
HALT 
BR T1414 
T1481 ©ELR @YREG 
7STB @SCSR 
BPL Ti5 
HALT 
BR Ti4 
 SREADY SHOULD RETURN AFTER INTENSIFY SET 
T1531 INC eSCSR 
MOV #=280,%2 
INC x2 
BNE 17d 
7STB = @SCSR 
BM! 146 
HALT an 
BRAS 


 SERROR. READY FAILED TO SET AFTER INTENSIFY 


PALX11 V@B3 19-DEC-78 15416 PAGE 7 


STEST DISPLAY INTERRUPT ENABLE 
. iTEST PROPER VECTOR RETURN 
STEST READY TO CAUSE INTERRUPT Ps 
22122 612777 6602176 176672 T1i63 MOV #TI6B-@SVEC PINITIALIZE INTERRUPT RETURN 


292130 €12786 808776 MOV RESTACKs &* 
@@2134 485777 176654 TST8 @SCSR 
9822148 128492 — BMI F164 
82142 s86000 HALT SREADY NOY SET 
902144 888766 BR 716 
9821446 612767 €89148 475622 TAé6At MOV #140,CC ISET PROCESSOR PRIORITY LEVEL 3 
622154 @12777 666181 4176632 MOV #181,@SCSR PENABLE INTERRUPT AND INTENSIFY 
@82162 812700 177689 MOV #=-290,%B 
982166 885208 INC KG 
@82178 #881376 BNE eee 
OG2172 g8eFae HALT SERROR, OLON'T FING INTERRUPT 
982174 688752. . BR 716 
6992176 485777 4176642 71688 Fetes - @SCSR sREFTURN HERE AFTER INTERRUPT 
@G2282 4108492 BMI T37 ; 
962284 888890 HALT SERROR, RECEIVED INTERRUPT BIT READY NOT SET 
982296 688745 BR F746 ; 
. - $YEST THAT BISPLAY DOES NOY INTERRUPT HITH PROCESSOR PRIORITY 4 
69224@ @12767 O@8280 475568 Ti7} MOV #29@,CC iSEY PROCESSOR PRIORITY LEVEL 4 
02246 912777 @82260 176576 MOV BATL7A-8SVEC INITIALIZE INTERRUPT RETURN 
6@2224 912786 888776 MOV #STACK» 26 : 
@G@2238 812777 6601081 176556 MOV #161.@SCSR ~~ EINIPEALITZE BISPLAY 
982236 @12788 477688 MOV #-290:249 
@@2242 9852098 INC. 4G; 
262244 684376 BNE 72 
882246 185777 176542 | *$TB @Scsr 11S READY SET? 
92252 108404 | BNI Ti8 ae | 
82254 880602 HALT P2RROR READY NOT SET 
62286 688754 BR 747 a os 
092268 e80900 TAZA! HALT SERROR INTERRUPT SHOULON'T OCCUR 
862262 988752 . BR 747 IWITH PROCESSOR PRIORITY 4, 
1END OF BASIC TEST 
902264 o80005 . T183 RESET . . Pa 
082266 285267 176534 INC BELENT 
82272 881482 ey BEQ BELL 
982274 688167. 176544 JMP a | . % 
@82300 185777 176584 BELL! 7TSTB @TCSR HIRING BELL EVERY 188 PASSES 
982304 188375 © . BPL 74 
922306 012777 8802087 176476 MOV #227,@TCAR 
JMP CSRTST 


@82314 @88167 176548 


GG2328 
22324 
22330 


22332 
282336 
882342 
82359 
282356 


092360 
002364 
002378 


2372 
992376 


882410 


G82446 


- 982424 
 GB2432 
OB2436 


802442 


982458 


882452 
02454 


982468 
982462 


BA2464 
282466 
002472 


202474 


VGGS 


816700 
@16701 
990404 


816722 
$16784 
912767 
912767 
888417 


816760 
G16761 


000404 


A16720 
816704 
916767 


‘616767 


@12767 
012777 
@16703 
12782 
@52777 


85814 


60218 


825277 
GPSIV1 
221003 


884372 
OL6714:0 


A80778 
OPVBH2 


19°-DEC-78 


176472 
17647¢ 


176462 
476454 
@Q93774 
BG4AGIS 


476432 
476436 


476422 
476444 
476372 
476366 


GB2149 
802474 
476359 
BOBGB4 


000100 


476334 


176542 


176436 


176426 


476374 


176378 
475352 


176378 


176344 


15446 
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-_ 


/DISPLAY HORTZONTAL LINE USING INTERRUP1, NON STOFS DISPLAY. 


ISEY HIGH LIMIT 
iSEF LOW LIMIT 


D 
IDISPLAY HORIZONTAL LINE USING INTERRUPT, STORATE DISPLAY 


PICG! MOV XREG, 40 
MOV YREG, 4&1 
BR PB 
DISPLAY VERTICAL LINE 
PICGA!: MOV YREG,4O 
MOV XREG, AL 
PB} MOV #3774,HIGH 
MOV #49080,LO0W 
BR 
PICLs MOV XREG, %8 
MOV YREG, 41 
BR PC 
HOISPLAY VERTICAL LINE 
PICdA: MOV YREG, 48 
MOV XREG» 41 
PC3 MOV LOWLMT»LOW 
- MOV HILMT» HIGH 
}COMMON SECTION FOR ALL LINES 
PDI MOV #1448,CC 
MOV #PORET,@SVEC ~ 
MOV WIGH, AS 
MOV #4,%2 | 
BIS #100,@SCSR 
“CLR (4) 
PE? ADD %23 (8) 
INC eSCSR 
WAIT ; 
cMP (BY ,%3 
BNE PE 
MOV LOW, (8) 
_ BR PE®2 
PORET: RTI : 


sSEF LOW LIMIT 
ISEF HIGH LIMIT 


ISEY PRIORITY 3 
LINITIALIZE INTERRUPT VECTOR 


PINITIALIZE INCREMENTS BETWEEN POINTS 


-SINTERRUPT ENABLE 


SINCREMENT 
PINTENSIFY 


HDONE ALL POINTS? 
bNO oils 
HYES RE-ENITIALIZE 


PALXi1i 


B22476 
ag25a4 
822542 


@B2544 
882522 
982532 
8B2534 
082540 
982544 
692559 
- 882556 
682564 


BB2572 
OB2576 
982682 
992684 
882686 
062618 
982642 


082644 
992628 
@82622 
202624 


02626 


2630 


802632 
082636 
882642 


982644 


002646 
982650 
982652 


882654 
082668 


082662 


@22664 


082666. 


QB2678 
G@B2672 


¥88S 


612767 


BOG426 


816767 
@16767 
46781 
816782 
BL6793 
812704 
612767 
16777 
@16777 


816788 
612713 
425713 
488376 
8684114 
@20811 


881373 


812713 
495713 
488376 
868442 
@20G12 


684373 


912713 
816728 
425713 
128376 


£60414 
G20011 


@81375 
012713 


105743 


102376 
168412 
220012 


@241373 


828731 


L9-DEC=76 


083774 
174882 


476269 
£76254 
476262 
176268 
476259 
OBEG04 
QBB340 
476222 
476244 


4762418 
890012 


GB8028 


og0010 


176142 


gg8020 


476302 


476272 


476262 
£76256 


175228 
476232 


476226 
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IPINCUSHION 


SPLOT A SQUARE FROM LOWER LEFT TO LOWER RIGHT TO 
SUPPER RIGHT TO UPPER LEFT TO LOWER LEFT, 


INGN STORE OISPL 
PICS! MOV 
MOV 


BR 
#STORAGE DISPLAY 
PIC3Ai MOV 

MOV 
PIC3B: MOV 

MOV. 

MQV 

MOV 

MOV 
PSs MOV 

MOV 
sORAW BOYTOM LIN 

MOY 

MOV 
PSAs YSTB 

BRL 

aoD 

CMP 

BNE 
sORAW RIGHT LINE 

MOV 


PSBs TSTB 


BPL 

ado 

CMP 

BNE 
HDRAW TOP LINE 

MoV 

MOV 
P3Ci TSTp 

BPL 

SUB 

EMP 

BNE 

SORAW LEFT LINE 
MOV 


PSDs TSTB 
BPL 
suB 
CMP 
BNE 
BR 


AY 
#3774 sHISH 


#474022,.9W 


PIC3B8 


LOWLMT»LOW 
HILMT »KRIGH 
XREG, 41 
YREG.%2 
SCSR,%&S 
£4,%4 
#348,C0C 
LOW, @XREG 
LOW, @YREG 
E 

HIGH, %2 
#19,(3) 
(3) 


%Be(2) 
P38 


#10,(¢3) 
LOK. x@ 
(3) 
a7e 
*42(1) 


%6, 01) 
PSC 


#20,(3) 
(3) 

wwe 
%4,(2) 


481 (2) 


P3D 
PS 


SENABLE INTENSIFY 
PWAIT FOR READY 


1OONE ALL POINTS? 
NO 


PENABLE INTENSIFY 
$WAIT FOR READY 


AB0NE ALL POINTS? 
NO 


PENABLE INTENSIFY 


IWAIT FGR READY 


HDONE ALL POINTS? 
INO ? 


fENABLE INTENSIFY 
PWALY FOR READY 


SDONE ALL POINTS? 
HNO 


ON LOADING X 


ON LOADING Y 


ON LOADING X 


LOADING Y 


AB2674 
O82702 
@02718 


g@2712 
892728 
282726 
082732 
682736 
BB2742 
OB2746 
882752 
@B2756 


082768 


B2764 © 


G827:66 
@62770 
—- BB2772 

GO2774 
082776 


CO30008 
— PB3BR4 
‘OO3e18 
—— - $B3BL2 
— BB3H44 


093046 


03020 
OO3R22 
R3024 


y88s 


812767 
612767 
B2S406 


@16767 
816767 
816701 
816722 


@16793 


816706 


Bl27 a4 
8167412 


@14i211 


912713 
485713 


428376 
668412 
G6G414 


021198 
OB4372— 


@16742 
‘@L6741 
485.743 
‘488376 
468412 
960441 
~B24108 
‘684372 
988752 


19°DEC-78 


€84608 
QQ3774 


176062 
176856 
476864 


476862 


176852 
476848 


BORGES 


4176826 


O08016 


176682 


475774 


176102 
176676 


176964 
176868 


1544 
PPLO? 
ryCodse 
PLOT 
PIC4Ai 


P{C483 


P4 i 


P4A} 


P4By 


PENABLE: INTENSIFY ON LOADING X 


CORNER 


70 ¥ 
7O xX 
NE? 


TO Y 
TO xX 
NE? 
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AN X WITH NON STORE DISPLAY 
MOV #4680,L0W 
MOV 43774;:HIGH 
BR PIC4B 

AN X WITH STORAGE DISPLAY 
MOV LOWLMT>LOW 
MOV HILMT» HIGH 
MOV XREGAL 
MOV YREG, %2 
MOV SCSR,4%3 
MQV HIGH, 48 
MOY B49 %4 
MOV LOW, (2) 
MOV (2),¢1) 

IPLOT LINE BEGINNING IN LOWER LEFT 
MOV #40,(3) 
FSTB . (3) 
BPL 272 , 
ADD %45(2) po4 
ADO 44,41) pad 
CMP (1) ,%8 'D0 
BNE P4A $NO 
bPLOT LINE BEGINNING IN UPPER Lert CORNER 
MOV HIGH, (2) 

MOV LOW, (1) 
?STB (3) 
BPL e 22 

Sus %44(2) ped 
ADO %4,04) je4 
CMP (1),%8 300 
BNE P4B §NO 
BR P4 


4,2,19 
4,2,11 
4.2.12 
4,2,18 
4,2,144 


4,3 


By 
54 


STORAGE DISPLAY 


ADDRESS TEST 

234 DISPLAY HORIZONTAL LINE 

248 DISPLAY VERTICAL LINE 

244 DISPLAY SQUARE e 

250 DISPLAY x 

254 DISPLAY ALPHA-NUMERIC CHARACTER SET 
268 PHOSPHOR AND ERASE TEST (1ST QUADRANT) 
264 


PHOSPHOR AND ERASE TEST (3RD QUADRANT) 


PROGRAM AND/OR OPERATOR ACTION 


LOAO PROGRAM INTO MEMORY, 
SELECT TEST BY LOADING APPROPRIATE STARTING ADORESS, 
PRESS "START" 


OPERATING PROCEDURE 


COMMAND AND STATUS REGISTER TEST 


Le 
2 


NON- 
1, 


2a 


LOAD ADDRESS 288. 


PRESS "START", 
PROGRAM WILL RING BELL AFTER EACH 186 PASSES ‘THRU TEST. 


STORE DISPLAY TESTS . 
LOAD APPROPRIATE. STARTING ADORESS betaine Brel e beers 224 OR 239), 


PRESS "START", 
PROGRAM WILL DISPLAY SELECTED TEST ON SCOPE, 


STORAGE DISPLAY TESTS 


1; 


DETERMINE IF SCOPE IS SET UP FOR + DAC VALUES (1ST QUADRANT) 
OR - DAC VALUES (3RD QUADRANT), IF If IS SET FOR * VALUES 


NO PROGRAM MODIFICATIONS ARE NECESSARY? GO TO STEP. 3. 


2 


3 
4, 


IF THE SCOPE 1S SET FOR = DAC VALUES THO BERNER OES IN 
MEMORY MUST BE MODIFIED? ; 


ADDRESS | _ CHANGED FROM NEW VALUE 
1002 | geeooe 1740282 
4282 983774 477774 


LOAD APPROPRIATE STARTING ADDRESS (234+248,244,250 OR 254) 


PRESS "START", 
PROGRAM WILL DISPLAY SELECTED TEST ON SCOPE, 


aera ee nineteen 


$83274 
293388 


G83304 
GBS3306 


GBS342 


8933146 
203324 


283330 


083334 
203336 
003360 


883342 


903346 
003350 
803352 


823356 
903360 


885362 


283364 
883372 
983376 
83400 
O03482 
O83 484 


903440 


@03442 


083422 


(903426 

003432 
203434 
QO3436 
90344 


823442 


(903444 
003446 
803452 


283452 
083454 


983456 


VEBS 


B12704 
812783 
982404 
@12704 
642783 


812727 


885277 
405777 
400962 
B80g00 
800766 


@12708 


205290 
$64376 


405777 
400402 
ebo000 


608767 


‘952777 
485777 
7@BGn2 


Bo0080 
800745 


$657.77 
$88375 


G16728 


016702 


812712 
G10411 
010410 
@85212 


485712 
422376. 


469310 
024373 


460341 — 


081372 
BLO288 
808717 


49-DEC-78 


093776 
BERL?) 


6849a¢@ 


477776 


8S0804 


475.464 — 


175468 


477698 


475436 


-88RBR2 
475646 


175404 


473408 
475376 
173366 
G0E084 


475478 


475422 


15'48 PAGE 
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- TEST STORAGE SCOPE ERASE (SIT 1) 


iPLOT EVERY 2ND POINT ON FACE OF Si YE 


STHEN HALT. 


IPRESS CONTINUE TO TEST ERASE. 


ERASE: “OV 
MOV 
BR 
ERASELS MOV 
MOV 
HTEST READY 
Eg! MOV 


EGAS MOV 


EBB? BIS 


Eee ¥STB 
ERASE2! MOV 


Eis MOV 
Ee! INC 


#4008,%4 
#-2,%3 


STORE #oDE 


34:7 QUAD 


bGR0 QUAD 


INTENSIFY WITH STC“E MODE 


#4,@SCSR 
eScsR 
@SCSR 
EGA 


ES 
#=-200.%2 
%@ 

me 
@eScsrer 
E@B 

EGA 
#2,@SCSR 
@SCSR > 


EBC 


Eg 
@SCSR 
224 
XREG, 49 
YREG,%1 
SCSR,%2 


bee 7 STORE MOLE 

PINTENSIFY 

po 'D READY CLEAR 

PES 

PcRROR, READY DION'T CLEAR 


SOELAY 
318 READY SET 


;ERROR» READY FAILED TO SET 

ITEST ERASE 

1D1D READY CLEAR? 

JERROR, READY NOT CLEARED BY ERASE 


IWAIT FOR READY 


MOVE ALL PRINCIPAL VALUES TO REGISTERS FOR SPEED 


JENABLE STORE. 
13776 TO YREG 
13776 TO XREG 
SINTENSIFY 


SWATT FOR READY. 

bw2 FROM XREG 

D0 AGAIN IF XREG NOT EQUAL TO @ 
be2 FROM YREG 

100 AGAIN IF YREG NOT EQUAL TO @, 


STOP SO THAT OPERATOR MAY INSPECT PHOSPHOR 


100 AGAIN 


PALXS1 VOG3 49-DEC-78 45318 PAGE 41 


SDORAW LOW AND HIGH INTENSITY 
O23026 612706 268776 PICS: MOV © 


ASTACK + X6 

@G@3032 816705 475756 MOV SCSR,%5 
83036 612794 868922 MOV A#SCALEC. %4 
@@3ee2 885977 175746 CLR @SCSR 
@GIA4& G12767 £76429 989652 MOV #176498. %PO0S 
693954 612767 @9860@8 920648 MQV #8, YPOS 
@@3062 6812767 860015 6604116 MOV #15 .oPSCNT 
G@@307G 812767 983242 o86¢112 MOV #LOWINT, PSPNT 
@8@3076 @17782 889186 PICSAt MQV @PSPNT,%2 
@@31@2 G84767 985i JSR %7, CHAR 
083106 862767 666882 9890074 AGB #2,P5PNT 
983414 885367 888966 BEC PSCNT 
983120 881366 BNE PIC5SA 
923422 812777 6686064 475664 © MOY #4,8SCSR ; 
@2@31439 @12767 476488 028566 ~ MOV #1476498, xXPOS 
083136 812767 1770808 889556 MOV #177088,¥P0S 
063144 @12767 868914 #98934 MOV #42.,P5CNT 
@93152 6812767 683244 998936 MOV... HINT) PSPNT 
@0316@ @1772¢2 e98824 PICSB! MOV — @PSPNT»%2 
003164 @84767 2888426 ' JSR *7 s CHAR 
983178 862767 8880002 gg8812 ADD #2,P5PNT 
G@33176 685367 #98084 DEC PSCNT 
988282 B881366 BNE FYC5B 
893284 988718 aR PICS 

223206 s88ge0 . PSCNT?: 6 

883218 a8e8608 PSPNT: 9 

G83212 884821 , LOWINT? & 

63244 984848 : 9 

G@23216 884118 q 

@83228 084216 SPACE 

@83222 984802 i 

83224 884933 N 

@03226 884871 2 a 

2632309 983756 € 

683232 684933 N 
883234 884964 S 

083236 884892 ! 

683248 B04071 7. 

83242 884122 . ¥ 

293244 883775 HINTS | 

003246 884882 ! 

@83250 884216 SPACE 

993252 984992 I 
983254 884833 “ON 

923256. 084971 . tT 

203262 803756 E 

G@23262 884833 N 

223264 8842964 S 

023266 @8840902 { 

@@3279 884874 7 

@8@3272 884122 54 


Zn oe 
ed 


GES469 
83466 
063474 
83590 
G83504 
63542 
223546 


8235526 
883526 
883534 
B8S542 
— 683546 
903552 
863556 


085562. 


283564 
963572 
083576 


OO3682 - 


903606 
903642 


083644 


083646 
003624 


BBS63D 


983634 
983648 
983642 
B03644 


BB3646 


@83659 
283652 
GB366R 
08.3666 
0V3672 
— GBI674 
803676 


083704 — 


083748 
883742 


G23744 . 


083722 


983722 
983724 
983726 
003730 


VO8S 


@12767 
12767 
912704 
G12786 
932777 
824767 
628768 


@16767 


Ol67.7 


662767 


@12704 


012726 
885977 


(904767 
988756 
@12767 


816705 


912792 
924767 
$85267 
84373 
@88297 


@16767 
852715 
9127008 
O12701 
{12203 
$86103 
£00018 
405715 
428376. 
B16777 


@16777 


@60467 


O852o1 
GB13562 


016767 
060467. 


GB5208 


801350 
060467 


802207 
OQ2282 


aeeooe 
B20000 
aooe00 


L9-DEC-78 


474082 
SOBGLH 
BOLB22 
096776 


888884 


@BAS46 


475254 


475246 


28208G 
G@OOG14 
080776 


475236 
OO0882 


477734 
175246 


083732 
OGOG40 
8981144. 


260169 


(998020 


477773 


477772 


BO0046 
888036 


B9883B 


882026 


BO0044 


og0004 


G98236 
@08226 


173382 


O98176 
828166 


@89160 


O2EL34 


208104 


175136 
4754132 


208016 
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}PLOT NON STORE CHARACTER SET 


PIC6: HOV #174988,xPOS 
MOV #3,YPOS 
MOV HSCALE2,%4 
MOV ESTACK » %6 
BIS #4,@SCSR 
JSR 47, P1C6B 
‘BR PIC6 


SPLOT STORAGE DISPLAY CHARACTER 


PTC6AS MOV LOWLMT»XPOS 
MOY LOWLMT.»YPOS 
AOD #2980,YPOS 
MOV #SCALEL, #4. 
MOV STACK» %6 
LR eSCSR 
JSR 47,P1C6B 
BR . PIC6A 
P1C68: MOV #e36.,CHRCOL 
MOV SCSR,&5 
: MOV HA» %2 
GENL? JSR 475 CHAR 
INC CHRCOL 
BNE GENL 
RTS %7 
PLOT CHARACTER 
CHAR? MOV YPOS,YPT 
BIS #20,(5) 
MOV #-5,%8 
CHARS: MOV Ha7 XL 
MOVB (2)+,%3 
CHAR2:  ROLB %3 
BPL CHARS 
TSTB (5) 
BPL 272 
MOV XPOS,@XREG 
MOV YPOS,@YREG. 
CHARS: ADD 4, YPOS 
INC %4, 
BNE . CHAR2 
MOV YPT,YPOS 
ADD %4,XP0S 
INC xO 
BNE ~  CHARL 
ADD %4,XPOS 
RTS 47 
YPOS! Q- 
XPOS! g 
CHRCOL:?. 8 
YPTt @ 


BiNTENSITY WIC 


pe 
t. 


SCHARACTERS PER ROW 


JENABLE INTENSIFY ON LOADING Y 
HINITIALTZE COLUMN COUNT 
HINITIALIZE ROW COUNT 

}PUT CHARACTER POINTS IN X3 


INO 


sei TO ROW 
IFINISH ROW 


- BREINITIALI2Z€ ROW FOR NEXT COLUMN 


be TO COLUMN COUNT 


IEXIT 


HCONTAINS Y POSITION AT ANY GIVEN TIME 
ICONTAINS X POSITION AT ANY GIVEN TIME 


PALXi4 


a82732 
§63733 
BES734 
685735 
965736 
983737 
993748 
OB3744 
GA3742 
983743 
883744 
8863745 
@83746 
083747 
— 983758 
693751 
683752 
@23753 
803754 
GB3755 
083756 
083757 
083760 
883764 
@83762 
883763 
083764 
083765 
283766 
003767 


803770 


003774 
003772 
023773 
003774 


Q83775 | 


983776 
0863777 
04088 


 GB4901 


— BB48B2 
004905 
G64904 


G848G5— 


0248286 
884887 
084810 


g24ari 


BG4G12 
684013 


- 0649104 — 


064845 
884046 
204017 


YOBS 


176 


G21 
621 
G21 
176 
177 
iii 
tii 
111 
866 
276 
184 
164 
184 
842 
177 
184 
184 
183 
676 
177 
a1 
114 
1i1 
igi 
177 
B14 
G11 
G14 


O01. 
876 
184 


124 
124 
262 
477 
B18 
10 
010 
477 
888 


101. 


177 
184 
B88 
— 868 
128 
120 


128 - 


277 
177 
B18 
G24 
B42 


L9°DEC-78 


45140 


Ag. 


Bs 


Ci 


on 


Et 


Ft 


G3 


Hi 8 


7 


_ 


Ke 


PAGE i4 


»BYTE 


»BYTE 


BYTE 


BYTE 


»BYTE 


sBYTE 


BYTE 


BYTE 


~ aBYTE 


eBYTE 


+BYTE 


ge ete aa 
177,214,415 ,241566 
76,304,101, 101,42 
177,401 404, 101176 
477,4415414,111,108 
A77/AL ALeAded 
76,404,124 ,121,62 
177,42,18,18+177 
ne 
60,180,100,100,77 


177,.18,24,42,181 


PALMAL 


884822 
24923 
GB4G24 
24925 
BBHAB26 
9@4827 
AG4G30 
QO4O34 
884932 
OB4033 
- G24834 


QE4AG35— 


OB4H36 
004837 
OB4G4D 


O84041 


@84e42 
GG4G43 
984944 
8942845 
P4846 
664247 
OG4O8H 
884851 


984952 


--9B4053 
g04054 
094955 
004056 
204087 
204060 
OB4064 

904862 

984063 
G04064 
024065 


804266 ~ 


204067 
ao4o70 
984074 
904072 
084073 
904074 
004075 
024076 


904877 


024100 
O24101 
204182 
841083 
824104 
0241085 
084106 


VG8S 


161 
177 
128 
18 
122 
128 
177 
204 
61a 
904 
a ag 


104 
124 
444 


114 
114 
862 


177 
G81 


128. 


108 
077 


182 
042 


L9-DEC-76 


154912 


Né 


0% 


Pi 


Q3 


Rq 


$3 


Th 


oul 


Vi 


PAGE a Oe 


BYTE 


»BYTE 


BYTE 


BYTE 


BYTE 


BYTE 


»BYTE 


*BYTE 


BYTE. 


eBYTE 


«BYTE 


ie icisaeaeigat us 
1774401094,477 
17744,10+28,177 
76,101,104 .484,76 
A77/A1,11,4146 
76,404, 121,441,176 
177,41,31,51,186 
46,141,111,444, 62 
Let eh77 0104 
77,100,100,100,77 


37,40,180,40537 


PALX44 


004107 
084140 
604114 
904142 
-gg4143 
g04444 
904145 
624146 
G246447 
924126 
984124 
G@4122 
@24123 
994124 
904125 
9244126 
904427 


204430 


@84134 


004432 


284433 
GB4134 
094435 
G84136 


984137 


084148 
86844414 


084142 © 


G84143 
— BHA144 
004145 
984146 
084447 
884158 
@84451 


904152 


804153 
004154 
- 9844155 


024156 


684157 
204168 


024164 
024162. 


004163 
004164 


004165 
004166 


824167 
BB417B 


0841714 © 


804172 
984173 
GB4A174 
084175 


VG83 


037 
177 
828 
018 
228 
ae ae 
143 
B24 
O18 
624 
143 
983 
924 
1798 
904 
O23 


49-DEC-78 


15318 


We 


Xt 


Y3 


Zt 


Nil 


Nal 


NSt 


N4GE 


“NSS 


N6t 


N78 
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BYTE 


»BYTE 


BYTE 


BYTE 


«BYTE 


«BYTE 


BYTE 
BYTE 
/BYTE 


BYTE 


»BYTE 


177,20,10,20.477 


143,24,19,24,143 


324,47824,8 


144,121,114,185,183 


B,102,477,180.8 
142,4240114,109,182 
42,101,111,111,66 
30,24,22+177528 
47,105,105,105,74 
76,444,144, 4114 562 


101,41,21,411,7 


| 
| 
| 


Sis 
ID4176 
984477 
g04280 
GG4201 
24202 


084283 
684204 


684205 
24266 

g06207 
984240 
GG4241. 
goa242 
204243 
084214. 
GG4245- 
924276. 
9B424¢7 


904224 
ao4222 


VE8S 


887 
G66 
Lit 
iit 
iit 
G66 
246 
iid 


iit. 


111 


Bio 


idl 
lit 


185 


076 


BO2- 
BBB 
OBB: 


G82 


BAG: 


A24224 
e0eoes. 


49-DEC-76 


15:18 


yt 


N98 


N@t 


SPACE: 
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:BYTE 66,111,111,111, 66 
»BYTE 46,411,111,111, 76 
»BYTE 76,121,111,185,76 


BYTE 8,0,0,02 


»EVEN 
2END 


PALXL4 


A 
BELCNT 
BELL 

C 

ce 
CHAR 
CHARS 
CHAR2 
CHARS 
CHRCOL 
CSRYST 


ERASEL 
ERASE2 
Fc 


G 
GEN4 
H 
HIGH 
MILMT 
HINT 
I : 


VO8S 


483732 
683737 
881826 
22380 
@83744 
477776 
863616 
G23634 
@23642 
G25666 
83726 
GL1VIS 
QG3754 
983756 


003346 


G@BS342 
OH3364 


BBS4G4 


283434 
823436 
983274 
AB335G6 
883412 
883763 
683778 
883682 
883775 


O21006 


081902 
283244 
G04802 


024007 


@24014 
984024 
04004 
983212 
821096 
e01224 


 «g@4g26 
94933 


G042114 
024134 


@04141 


904446 
064153 


004168 
- 684165 
084172 
024177 © 


824204 
GRB248 
0840498 


L9-DEC~78 


SCALE4 
SCALE2 
SESR 
SPACE 
SREG 
STACK 
SVEC 
r 
TO 
Ti . 
TiB 
TIGA 
Tait 
Tita 
T1i8 
Tiic 
Tii0 


15316 


84845 
262474 


682556 


982682 
G2262B 
882642 
682688 
@22752 
BG2764 
830198 
805286 
993219 
082342 
6224G2 
962446 
092452 
492328 
662332 
682368 
682372 
882476 
082544 
882536 
682674 
982742 
802726 
863826 
883076 
883168 
893466 
B85528 
863564 
684952 
BB4957 
BBAGES 
OGEGL4 
agBe22 


- 081014 


094216 


477578 
680776. 


oa1922 
804071 
001044 
G1962 
001434 
001460 
ga1504 
001538 
901554 
001608 
001624 
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Y1ie 
712 
T12A 
Tis 
TASA 
T13B 
T14 
T14A 
7448 
745 
716 
T16A 


681658 
801674 
821728 
681744 
631756 


292062 - 


382620 
882832 
482836 
GG2674 
@G2122 
862146 
802176 
802218 
862269 
282264 
881188 
#01124 
881158 
981156 
681176 
081284 
861212 
061232 
861248 
681252 
861272 
801382 
601314 


381334 


BBLS44 


001364 


9014418 
301818 
901612 


B24076 


884163 
684119 
884115 
9B3724 


064816 


BH4122 
693722 
283738 
681820 
684127 


